of the time; hence, V2 was in the "unipolar zone". In Section 3 the distribution of daily averages of the magnetic field strength B in the sector zone is compared with that in the unipolar zone. In Section 4 the distribution of increments of daily averages of B observed in the sector zone is compared with that observed in the unipolar zone.
MAGNETIC POLARITY OBSERVED BY VOYAGER 2
A pattern of alternating positive and negative magnetic polarities (the "sector pattern") is often observed by spacecraft near the ecliptic. Reviews of the sector structure in the supersonic solar wind were published by Smith (2001) and Ness & Burlaga (2001) . Schatten et al. (1969) suggested that the sector pattern is related to the existence of the Heliospheric Current Sheet (HCS). The HCS is a wavy current sheet, with a maximum latitudinal extent (∆ M ) in northern hemisphere and a minimum latitudinal extent (∆ m ) in the southern hemisphere, which separates the positive and negative magnetic polarities of the polar magnetic fields of the Sun, and is related to the magnetic neutral line in a spherical source surface near the Sun (Schulz, 1973) . The latitudinal extent of the HCS varies with solar cycle from a maximum value near solar maximum and minimum value near solar minimum. The maximum latitudinal extent of the HCS changes little, <O(10°), from the Sun to at least ~ 98 AU (Burlaga & Ness, 1997; Burlaga et al., 2009) . When the latitude of a spacecraft is between the ∆ M and ∆ m , the HCS moves past the spacecraft multiple times and it observes a sector pattern. The range of latitudes in which the sector pattern can be observed by a spacecraft is called the "sector zone" (Burlaga & Ness, 1997 . When a spacecraft is above or below the sector zone, it observes a nearly uniform polarity (+ or -) corresponding to the dominant magnetic polarity of the Sun in that hemisphere. We shall call this region the "unipolar zone".
Wang and Sheeley computed the minimum latitudinal extent of the HCS on a source surface at 2.5 R s (solar radii) for each solar rotation as a function of time by projecting measurements of the photospheric magnetic field using their "radial" model (Wang & Sheeley, 1992) . Since the minimum latitude of the HCS at 1 AU remained within 20° of the heliographic equator through January 1, 2010 (Ahluwalia & Ygbuhay, 2011) , and since it takes at least a year for the solar wind to move from 1 AU to V2, one expects that V2 should have observed positive polarity until at least January 1, 2011, in the absence of other effects such as southward flows in heliosheath. Voyager 1 did observed a return of the sector pattern in the heliosheath after it left the sector zone , probably as a result of northward flows in heliosheath (Borovikov, et al., 2011) .
Daily averages of the azimuthal angle λ of the magnetic field B in HG coordinates observed by V2 from 2007.00 to 2010.27 are shown in Figure 2a . The solar wind model of Parker (1963) predicts that in the distant supersonic solar wind λ = 270° (positive magnetic polarity) when B is pointing away from the Sun along the spiral direction, and λ = 90° (negative magnetic polarity) when B is pointing toward the Sun. In general, the angles fluctuate about these two directions owing to both physical effects and uncertainties in the measurements. This same behavior has been observed the heliosheath . In the absence of a suitable calibration of the magnetometers for the radial component of B, we assume that the average value of the radial component of B, <BR> 52 , is equal to zero during an interval of 52 days centered at the time of a spacecraft 6 roll. The spacecraft rolls occur every few months. This assumption tends to force the distribution of λ to have peaks near 90° and 270°, but it does not significantly affect the fractions of positive and negative polarities. (2007.67 -2008.21), B (2008.21 -2008.83), C (2008.83 -2009.57), and D (2009.57 -2010.27 ) is shown in Figure 2 (b). Here, the polarity in percent is defined as the ratio of the number of days with positive ("away") polarity (180° < λ < 360°) to the total number of days in each interval. Thus, from 2007.00 to 2007.67 the polarity was +52 ± 5 %, corresponding to the magnetic field pointing in the "away" direction nearly half of the time and in the "toward" direction the rest of the time. In region D, from 2009.57 to 2010.27 the polarity was +94 ± 5%, as expected for magnetic fields with predominantly positive magnetic polarity in a flow from the South polar coronal hole. Despite the large uncertainties in the λ-distribution, one can obtain a good estimate of the fraction of days with positive polarity and the fraction of days with negative polarity, which is the principal concern of this paper. This estimate does not depend strongly on either the strength of the magnetic field or the assumption that<BR> 52 = 0. In the sector zone during intervals B and C, one can clearly see both the positive and negative polarities with a predominance of positive polarities for B > 0.08 nT. In the unipolar zone D, it is clear that there is nearly a uniform positive polarity with only a trace of days with negative polarity.
DISTRIBUTIONS OF B IN THE SECTOR ZONE AND UNIPOLAR ZONE
It is of interest to make a quantitative comparison of the distribution of the magnetic field strength observed in the unipolar zone with that observed in the sector zone.
Let us first consider the distribution of the fraction of the 503 daily averages of B versus B during intervals B and C, when V2 was in the sector zone. This distribution is shown by the points in Figure 4 
DISTRIBUTIONS OF INCREMENTS OF B IN THE SECTOR ZONE AND UNIPOLAR ZONE
Previous studies (e. g., have shown that the distribution of increments of B, dBn(t; τ) ≡ B(t + τ n ) -B(t) on a scale of τ n =2 n times the unit of time, where n = 0, 1, 2, 3, .. . is described by the symmetric Tsallis distribution of nonextensive statistical mechanics (Tsallis, 1988 (Tsallis, , 2004 (Tsallis, , 2009 :
. The parameter q, −∞ < q ≤ 3, is the "entropic index," or the "nonextensivity parameter" (Tsallis 1988 ). The entropic index q is primarily a measure of the size of the tails of the distribution. The parameter w q ≡ β -1/2 is primarily a measure of the width of the core of the distribution. A q , B q , and β q depend on scale. The Tsallis distribution is proportional to the "q-exponential function"
where β and q are constants. As discussed by , this function plays a role in the generalized central limit theorem that is analogous to the role of the exponential function exp(−u 2 ) in the classical central limit theorem (Umarov et al., 2008) . Previous studies (e. g. showed that Tsallis distributions of dBn(t) are observed in the heliosheath both when the distribution of B(t) is lognormal and when it is Gaussian.
We shall compare the distribution of dB0 in the sector zone (intervals B and C) with the distribution dB0 measured in the unipolar zone (interval D) considering only the increments on a scale of 1 day, τ 0 = 1. Figure 5(a) shows the distribution of increments of daily averages of B, dB0, observed in the sector zone during intervals B and C (solid squares). Figure 5(b) shows the distribution dB0 observed in the unipolar zone during interval D (solid squares). The distribution of dB0 in the sector zone appears to be more sharply peaked and has broader tails than the distribution of dB0 in the unipolar zone.
The solid curve in Figure 5(a) is the fit of the Tsallis distribution Rq, Equation (1), to the distribution of dB0 derived from the V2 observations of B(t) in the sector zone that is plotted as the solid squares in Figure 5 (a). The fit was obtained using the LevenbergMarquardt algorithm (Levenberg 1944; Marquardt 1963 ). The quality of the fit, measured by the coefficient of determination R² = 0.99, is excellent. The width of the core is w = β −1/2 = [1/ (1260 ± 130)] −1/2 = (0.028 ± 0.001) nT. The nonextensivity parameter derived from the fit is q = 1.66 ± 0.01 This value of q is comparable to that frequently observed in the solar wind (Burlaga & Viñas, 2005) and in the heliosheath (Burlaga et al., 2006 (Burlaga et al., , 2007 . This value of q indicates that the large-scale fluctuations were intermittent on scales of τ = 1 day in the sector zone.
The solid curve in Figure 5 
